Abstract
INTRODUCTION
VANET is an extreme class of Mobile ad hoc networks (MANET). The main divergence between VANET and MANET is that the nodes (vehicle) do not move in any random direction. Energy is not an issue for VANET because the nodes are already powered. The node contact time is limited, and node speed is bounded by traffic control mechanism. In VANETs, high node mobility and frequent topology changes greatly affect the network performance. Therefore, to maintain seamless connectivity and to provide good performance, mobility management for vehicular networks on different mobility models are very important. The growths of the increased number of vehicles are equipped with wireless transceivers to communicate with other vehicles to form VANETs [1] . VANET involves vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) communication.
Vehicle-to-vehicle refers to the direct or multihop communications among vehicles. Due to short range of bandwidth, V2V communication is efficient and cost effective. Vehicle-to-infrastructure refers to the communication between vehicles and infrastructure of Roadside unit (RSU). V2I communications can be used for internet access .Vehicle-tovehicle communication is based on Dedicated Short Range Communication (DSRC). Vehicle-to-infrastructure communication is based on GPRS/3G, WiFi or WiMax. The speed and choice of path defines the highly dynamic topology [2] of VANET. The multihop vehicular ad hoc networks are shown in figure 1 . Two different types of data are produced in VANETs are Delay sensitive which is collected by the safety related applications and Delay tolerant which is collected by comfort applications. The main objective of Vehicular networks is to increase safety for drivers and passengers in vehicular scenarios.
OVERVIEW
Mobility model determines the location of nodes in the topology at any given instant, which in turn directly impacts the network connectivity. To avoid collisions nodes should physically interact with one another. Due to high mobility of vehicles, topologies of VANETs are highly dynamic. The way to visualize mobility model for VANET is to consider it as an ingredient of two blocks: Motion Constraints and Traffic Generator. Motion constraints portray how each vehicle moves and it is obtained from a topological map. Traffic generator, generates different kinds of vehicles and deals with interactions between vehicles. It also generates traffic sign and traffic regulations considerations. Mobility models attempt to mimic the movements [3] of real mobile nodes. Realistic vehicular mobility model is a key component for VANET simulations. A critical aspect in a simulation study of VANETs is the need for a mobility model reflecting the real behavior of vehicular traffic. In VANET, vehicles can only move along roads, motivating the need for a road model. Vehicles do not move independently of each other. They move according to well established vehicular traffic models.
FACTORS EFFECTING IN VEHICULAR

MOBILITY
There are several factors [4] 
VEHICULAR MOBILITY FEATURES
When dealing with vehicular mobility modeling, two different mobility features [5] are described, i.e., Macro-mobility and Micro-mobility features.
Macro-Mobility Features:
Macro-mobility delineates the road topology, the road structure, the road characteristics, vehicles characteristics and the presence of traffic signs, traffic lights etc. The road structure means unidirectional or bidirectional, single-lane or multi-lane. More important the concept of Macro-mobility admits the effects of the presence of points of interests, which determines movement patterns of different vehicles on the road topology. The different views of macro-mobility [5] are:
Road Topology Definition
The length of the streets, the frequency of intersections, the density of buildings can greatly affect important mobility metrics such as the minimum, maximum and average speed of vehicles, or their density over the simulated topological map. 
Road Topology Characterization
Road structure characterization [5] , such as multiple lanes or directional traffic flows, speed constraints or intersection crossing rules are important issues to define road topology. VanetMobiSim permits roads with multiple lanes in each direction, physical separation of opposite traffic flows on each road. It also allows definition of independent speed limits on each road topology and traffic signs at each road intersection. Intersections are fully regulated by traffic stop signs, attracting vehicles to stop and wait for free road before crossing. 
Vehicular Movement Patterns Selection
VanetMobiSim exploits two different modules [5] : a trip generation module which defines the sets of points of interest, and a path computation module, whose task is to compute the best path between those points. Trip generation module are comprises two different choices i.e. random trip and activity sequences generation. Random trip describes the start and stop points of movement patterns are randomly selected among the vertices of the graph which represents the road topology. Activity sequences describe, in which a set of start and stop points are explicitly provided in the road topology description, and vehicles are forced to move among them. To reach the selected destination the best path selection can be performed in three different ways. The first method uses Dijkstra's algorithm to selects the shortest path to destination. The second method conceives the traffic congestion level, by weighting the cost of traversing an edge also on the number of vehicles traveling on it. The third method covers the first and second method, by reporting for the road speed limit when calculating the cost of an edge, in a way that fastest routes are preferred.
Micro-Mobility Features
Micro-mobility features [5] admit all aspects related to an individual vehicles speed and acceleration modeling. Micro mobility description has an important role to generate realistic vehicular movements. These vehicular movements are responsible for the effects such as smooth speed variation, vehicle queues and traffic jams. Micro mobility model can be classified in three different classes depending on whether the individual speed of vehicles is computed:  In a deterministic way.  As a function of nearby vehicles behavior in a single lane scenario.  As a function of nearby vehicles behavior in a multiflow interaction i.e., urban scenario.
CanuMobiSim [10] provides some mobility models belonging to first class where the speed of each vehicle is determined on the basis of the local state of each vehicle. Those models only work for isolated vehicles. Therefore it fails to reproduce realistic movements of groups of vehicles.
CanuMobiSim also provides Fluid Traffic Model (FTM) [11] and Intelligent Driver Model (IDM) [12] models which belonging to second class. FTM describes vehicle mobility on single lanes, but does not consider the case in which multiple vehicular flows have to interact, as in presence of intersections. The Model also describes the speed as a monotonically decreasing function of the vehicular density. When the traffic congestion reaches a critical state it forces a lower bound on speed, by means of the following equation [5] .
Where, s is the output speed, smin and smax are the minimum and maximum speed, kjam is the vehicular density for which a traffic jam is detected, k is the current vehicular density of the road where the node is, whose speed is being computed. k = n/l, where n is the number of vehicles on the road, l is the length of the road segment itself.
IDM falls in car following models that characterizes driver's behavior depending on their front vehicle. The instantaneous acceleration of a vehicle is computed according to the following equations [5] :
Where, v is the current speed of the vehicle, v0 is the desired velocity, s is the distance from preceding vehicle, s* is the so called desired dynamical distance, s0 is a function of the minimum bumper-to-bumper distance, T is the minimum safe time headway, Δv is the speed difference with respect to front vehicle velocity, the maximum acceleration and deceleration values are a and b respectively.
VanetMobiSim introduced two micro mobility models [5] which belong to the third class. 
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Where, σ is the current distance to the intersection, S is a safety margin, describing the gap between the center of the intersection and the point where the vehicle would actually stop at. In macroscopic point of view when a vehicle is stopped at a stop sign, the numbers of vehicles are already waiting to cross the intersection from any of the incoming roads. If there are no other vehicles, the vehicle may pass. Otherwise, the vehicle has to wait for its turn to come under a first-arrived-first-passed and right hand rule policy.
When a vehicle is leading towards a traffic light intersection, it is informed by the macroscopic description. If the traffic light sign is green, the vehicle can pass and accelerate. If the traffic light sign is red, the vehicle is forced to decelerate and stop there. A vehicle keeping its stride towards a green light will try to stop if the light becomes red before it has passed through the intersection. Therefore a minimum breaking distance s is computed by simple kinematic formula [5] as follows. 
VEHICULAR MOBILITY MODELS
Vehicular mobility models are classified in different classes:
Synthetic Models
Synthetic Models [14] wraps all models based on mathematical model. According to Fiore's classification Synthetic models may again be classified in five classes [15] :
Stochastic Models
Stochastic model describe mobility descriptions which constrain random movements of nodes on a graph. The movement is random because the vehicles, individually or with group dynamics, follow casual paths over the graph. The vehicles are traveling at randomly chosen speed.
Traffic Stream Models
The model considers vehicular mobility as hydrodynamic phenomenon.
Car-Following Models
In this model the behavior of each driver is computed on the basis of the vehicle state. The state means its position, speed, and acceleration of the surrounding vehicles.
Queue Models
The model deals with vehicles standing in queues and it considers roads as queue buffers.
Behavioral Models
In this model each movement of vehicle is determined by behavioral rules. The rules are imposed by social influences, rational decisions or actions following a stimulus-reaction process.
Survey-Based Models
An important source of macroscopic mobility information is survey. In Survey-based Models [15] mobility patterns are extracted from different surveys. These models are used to represent realistic human behavior specifically in urban mesh environments. The inputs of these models are data collected through surveys performed on human activities. Mobility simulators implementing survey-based models simulate arrival times (work, lunch time, breaks) and workday times (meeting size, frequency, and duration). The advantage of this model is its ability to represent a particular mobility that would be too complex to model by mathematical equations. Moreover, the main disadvantage of this model is that, the survey data are only able to provide a coarse grain mobility characterization instead of accurate movements.
Trace-Based Models
In Trace-based Models [14] mobility patterns are generated from real mobility traces. Instead of developing complex models and then validating those using mobility traces, a crucial time could be saved by directly extracting generic mobility patterns. These patterns are extracted from movement traces. Mobility traces are gathered through the various measurement campaigns. The main difficult part of this model is to generalize patterns not observed directly by the traces. It is possible to predict mobility patterns not reported in the traces to some extends using complex mathematical equation. Another drawback is the few freely available vehicular traces.
Traffic Simulator-Based Models
In Traffic Simulator-based Models the vehicular mobility traces are extracted from a detailed traffic simulator. The models are made by refining the synthetic models and an intense validation process using real traces or behavior surveys. 
Urban Vehicular Mobility Models
In urban vehicular mobility model, street is a crucial factor that forces nodes to confine their movements to well defined paths irrespective of their final destination. Two different urban vehicular mobility models [19] are as follows:
Stop Sign Model (SSM)
Stop Sign Model imitates the mobility of vehicles in the presence of stop signs at every intersection. Every vehicle waits for a fixed period of time when it arrives at any intersection before moving to its destination. Every vehicle maintains a specific distance from the vehicle in front of it.
Traffic Sign Model (TSM)
In this model vehicle may or may not stop at a traffic light. If a vehicle waits at an intersection, all consecutive vehicles arriving at that intersection wait till it moves. Vehicles queued at any intersection move together after passing the chosen wait time.
Street Random Waypoint (STRAW) Mobility
Models STRAW [20] is a street mobility model that incorporates by simple car following model in real traffic condition. It relies on street plans to build a road map for the specified target region. It also provides at least one lane in each direction on which vehicles can move. It uses a random street placement model to determine the initial positions of vehicles on the field. In street placement model a vehicle places in a lane of a street just before an intersection. If another vehicle is already in that lane, the new vehicle is placed behind the existing one. Two different types of mobility [20] in STRAW are:
Intrasegment Mobility
In this mobility model the vehicle changes its speed according to the following rules:
• The vehicle meets an intersection and the next road segment on which it will travel is full. In this case, the vehicle decelerates and stops before the intersection.
• There is a vehicle in front of the current vehicle. In this case, the vehicle decelerates itself to maintain a speed-based following distance between the current vehicle and the vehicle in front of it. The distance formula mentioned in [20] :
Where, S is the following distance, V is the current vehicles speed, α is the vehicle length, β is the reaction time, γ is the reciprocal of twice the maximum average deceleration of the following vehicle.
• The vehicle meets traffic control mechanism. In this case, the vehicle decelerates before an intersection with a red stoplight or a stop sign; if the stoplight turns green, the vehicle accelerates itself.
• The vehicle turns onto a new road. In this case, the vehicle decelerates before the intersection to make the turn to left or right at a reasonable speed, and then accelerates.
Intersegment Mobility
Intersegment Mobility model influences the behavior of vehicles between road segments at intersections. The implementation of vehicular behavior at an intersection is held in two levels. First, mobility model must perform admission control at each intersection. Second, there is a room for the vehicle on the next road segment before it crosses the intersection.
CONCLUSIONS
VANET is one of the major emerging technologies in wireless communication. A lot of research is being and will be carried out in this field. For measuring the performance of any protocol its simulation is very necessary. But simulation of VANETs needs mobility models that reflect the real behavior of vehicular traffic as closely as possible. In this survey different mobility models, their classifications, advantages and disadvantages have described. From the discussion it is clear that currently available mobility models do not reflect all the possible realistic mobility pattern of the vehicles. Therefore, more research work is needed to be done to design a mobility model that captures almost all the possible mobility patterns of the vehicle.
